Logically, they used nanotubes as the key structural component for their nanotweezers. Carbon nanotubes are particularly strong for their size, they conduct electricity, and they can be fabricated as small as 1 nanometer (nm) in diameter. With nanotubes serving as the tines of the tweezers, Kim and Lieber devised a very clever arrangement for the hub. They took a standard glass tube, 1 mm in diameter, and pulled it to a tapered end of about 100 nm. They then evaporated a very thin coat of chromium and then gold on one side, then rotated the rod 180° and deposited metal on the other side. Each coated side operated as an independent electrode. Using the same techniques used for attaching tips to scanning probe microscopes, they attached a carbon nanotube to each electrode, arranged so that the nanotubes projected past the end of the coated glass tube. It looks like a pair of tiny tweezers! These and other manipulations were performed under direct visualization. The fact that the nanotubes scattered light allowed them to be visualized by dark-field microscopy. The authors pointed out that optical resolution was the limiting factor in the assembly process. If they could assemble nanotweezers inside a scanning electron microscope, for example, they could make them even smaller. It will not surprise me when they do this. With their present equipment, they could assemble a pair of nanotweezers in about 2 hours, with better than a 50% success rate. Very impressive! Up to this point, we have described a pair of nanotubes with their distal ends suspended in space, and their proximal ends attached to independent electrodes. But tweezers don't work until you bring the ends of the tines together. Here's where Kim and Lieber took advantage of the electromechanical properties of carbon nanotubes. When they imposed a biased voltage across the two electrodes, the tines deflected toward each other. This was an elastic deflection, since this could be repeated and the tines would return to their original position when the voltage was removed. The deflections were not linear with respect to voltage. Up to 5 volts, the tips of the tweezers barely moved, at 8.3 volts the distance between the tips had decreased to about 50% of the 0 volt value, and when the voltage was increased to 8.5, the tips suddenly snapped together. The van der Waals interaction between the tips kept them together, even when the voltage was returned to 0. When a voltage was applied between the tweezer's electrodes and a nearby ground electrode, the nanotweezers opened readily.
To demonstrate that the nanotweezers can perform mechanical work, Kim and Lieber used their device to manipulate polystyrene spheres 310 nm in diameter and gallium-arsenide nanowires. They pointed out that the electromechanical actuation of the nanotweezers is not idea! for work in an aqueous solution, however they suggested ways around this problem so that nanotweezers could be used to physically move organelles within living cells.
In addition to using the nanotweezers for mechanical work, Kim and Lieber demonstrated the capability for electrical measurements since the nanotubes serve as conducting wires to the nanoworld. Ohmic behavior of the nanowires and doped particles could be measured, and these measurements were consistent with independent measurements.
As nanotechnology advances, we will need smaller and smaller tools. Now we can add nanotweezers to our armamentarium! • 
JUST FOR FUN MICROGRAPH CONTEST
Due to the response (and the fun) of having our contest last year, in the upcoming M&M 2000 Conference in Philadelphia (August 14/17), we will repeat the contest.
The concept of the contest is based upon composite images, made up of two or more images, at least one of which must be microscopical in nature. Contestants may enter up to two images and do not have to be present to win.
Entrees will be displayed in our booth and conference attendees will be invited to vote on which they consider the most "creative and interesting". First prize will be $300, the second prize will be $200 and the third prize will be $100. Winning entries, and perhaps others, will be featured as covers on this publication. All contestants will receive their choice of two microscopy prints by David Scharf.
Entries must, of course, be in hard copy. They may be either in black and white or full color. While any reasonable size is acceptable, a size of around 8 1/2x11 inches is recommended. Entries should be mounted on a rather stiff backing material. A 3" x 5" card should accompany each entry-with image description and contributors name and affiliation.
Entries are welcome from ail microscopists, certain to include those overseas as well as manufacturers and suppliers.
Those with a potential interest in participating in the contest should advise by fax (608-836-1969) or by eMail (microtoday@mindspring.com). We, in turn, will insure that they receive any further information on the contest.
Entries may be sent to Microscopy Today in advance of the conference or may be delivered to our booth at the conference.
I hope that you will consider participating, . . .Don Grimes, Editor 
FRONT COVER IMAGE Pentacene Crystal
The cover is a high-resolution image, in 1 nm steps, of a growth crystal of pentacene (an organic substance).
To visualize the growth function of crystals enables the control of crystal shape and size. The required high resolution can be obtained only with the highest quality probes.
This high resolution image was made on ThemnoMicroscopes Explorer™ SPM using a dl_ever™silicon conical tip. For additional information on this image visit the ThermoMicroscopes website at: www.thermomicro.com Sample courtesy of Professor Tom Jackson. Pennsylvania State University. 
